have recently analyzed a model of competition between two cities that use a local public good (LPG) to attract members of the creative class. The creative class consists of artists and engineers and they study the behavior of a representative artist and an engineer. In this note, we explore three implications of the use of this "representative artist and engineer" modeling strategy. First, we show that the use of such a strategy can lead one to study an inefficient equilibrium in the aggregate economy. Second, we point out that in this inefficient equilibrium, the beliefs of the representative artist and the engineer are inconsistent. Finally, we contend that if we depart from the "representative artist and engineer" construct and focus instead on the entire creative class population which we model as a continuum, then the inefficient equilibrium mentioned above can be turned into an efficient equilibrium.
Introduction
Richard Florida---see Florida (2002 Florida ( , 2003 Florida ( , 2005 Florida ( , 2008 Florida ( , 2014 , Florida et al. (2017) ---has argued on several occasions that cities and regions that want to prosper in this era of globalization need to do all they can to attract and retain the creative capital possessing members of the creative class. Let us focus on cities in this note and let us also accept Florida's (2002) central point that cities seeking to flourish economically need to attract and retain members of the creative class.
Once this is done, the obvious next question is: "How are cities to do this?" Buettner and Janeba (2016) , , and Batabyal and Beladi (2019) have answered this question by explaining that local public goods (LPGs) such as cultural amenities, quality schools, and public transit are a key means by which cities can usefully carry out the dual "attract" and "retain" functions. 4 Building on the prior work of , very recently, Batabyal and Beladi (2019) have studied a model of competition between two cities that use a LPG to attract members of the creative class. Using the nomenclature of Batabyal and Beladi (2018) , these two researchers split up the total creative class population of interest into artists and engineers. They then conduct the remainder of their analysis with a representative artist and a representative engineer.
Our objective in this note is to explore three implications of the use of this "representative artist and engineer" modeling strategy. First, we show that the use of such a strategy can lead one to concentrate on an inefficient equilibrium in the aggregate economy. Second, we point out that in this inefficient equilibrium, the beliefs of the representative artist and the engineer are inconsistent. Finally, we argue that if we depart from the "representative artist and engineer" 4 See Hansen and Niedomysl (2009), Richardson (2009) , and Audretsch and Belitski (2013) for a discussion of related issues. construct and focus instead on the entire creative class population which we model as a continuum, then the inefficient equilibrium mentioned above can be turned into an efficient equilibrium.
The remainder of this note is organized as follows. Section 2.1 delineates our stylized model of an aggregate economy of two cities that is based on the prior work of Bewley (1981) and Batabyal and Beladi (2019) . We use this model to analyze competition between two cities when each city uses a LPG to attract and retain members of the creative class. The creative class consists of artists and engineers and we concentrate initially on the behavior of a representative artist and a representative engineer. Section 2.2 constructs an inefficient equilibrium for the aggregate economy under study. Section 2.3 shows that the beliefs of the representative artist and the engineer are inconsistent in the inefficient equilibrium of section 2.2. Section 2.4 points out that if we jettison the "representative artist and engineer" concept and concentrate instead on the entire creative class population---which we believe we can usefully model as a continuum---then the inefficient equilibrium described in sections 2.2 and 2.3 can be converted into an efficient equilibrium. Finally, section 3 concludes and then suggests two ways in which the research delineated in this note might be extended.
The Model

Preliminaries
Consider an aggregate economy that is made up of two cities denoted by the superscript 1,2. Real world examples from the United States of the kind of cities we have in mind are (i) San Jose and San Francisco in the state of California, (ii) Chapel Hill and Raleigh in the state of North Carolina, and (iii) Cincinnati and Dayton in the state of Ohio. Our analysis focuses on the creative class, i.e., on the sum of the artists and the engineers, that the two cities would like to attract. Rather than model the entire creative class in a city, to illustrate our primary point, in sections 2.1 through 2.3, we shall work with a representative artist and a representative engineer.
The representative artist and the representative engineer each have one unit of labor to supply. The preferences of these two representative members of the creative class are given by
where is the amount of the LPG provided in city . We make the standard assumptions that the preference functions are increasing • 0 and that they are concave • 0 . Let us denote the labor supplied by either the representative artist or the engineer in city by . We now depart from Batabyal and Beladi (2019) and suppose that the LPG that is provided in each of the two cities is produced with the simple, linear function given by .
( 2 ) Equation (2) tells us that the amount of the LPG provided to either the representative artist or to the representative engineer in city equals the amount of labor that is supplied by this representative member. In addition, we suppose that both cities levy a tax on labor income to finance the provision of the LPG in the city. With this description of our model out of the way, we now want to show that the use of the representative creative class member construct can lead one to focus on an inefficient equilibrium for the aggregate economy under study.
An inefficient equilibrium
To construct an inefficient equilibrium, let us begin by assuming that when choosing which city to live in, the two representative creative class members believe that the level of the LPG and the corresponding tax on labor income in each city are exogenously given. This means that these two representative creative class members do not believe that their own location choices will influence either the amount of the LPG or the tax in city , 1,2.
Suppose that one representative creative class member chooses to live in city 1 and that the other representative creative class member chooses to live in city 2. Let the price of labor or the wage be equal to unity and let the tax levied in each city be a 100 percent income tax. In this case, each city can clearly finance the provision of one unit of the LPG. Also, given the above residential choices, this tax policy is the optimal policy because the representative artist and the representative engineer do not place any value on their labor supply (see equation (1)). Note that this optimal policy is also an equilibrium because of two reasons. First, the supply of the LPG equals the demand in each city. Second, given our "exogenous beliefs" from the preceding paragraph, neither the representative artist nor the representative engineer has an incentive to migrate to the other city because a decision to migrate will have no impact on the tax policy instituted by either of the two cities.
Some thought ought to convince the reader that the equilibrium described in the previous paragraph is inefficient. To see why, observe that if both the representative artist and the representative engineer were to choose to live in the same city then this city would be able to provide two units of the LPG and such an action would clearly increase the welfare of the two representative creative class members in our aggregate economy. Our next task in this note is to demonstrate that the beliefs of the representative artist and the engineer are inconsistent in the inefficient equilibrium that we have just described.
Inconsistent beliefs
Let us begin our demonstration with one representative creative class member in each city in the aggregate economy. In this case, if either representative member were to migrate to the other city then the tax revenue in the city to which this member migrated and the provision of the LPG would both double. What is happening in this instance is that our use of the representative creative class member construct is, for all practical purposes, leading to a situation in which we have two large actors in the aggregate economy. Here, we are using the term large in the sense in which this term is typically used in international trade theory. In other words, a large actor is able to influence prices---and more generally policies---with his or her own actions. 5 Because the two representative creative class members are, in effect, large, their beliefs that their own actions will have no impact on the policies adopted by the two cities are inconsistent.
We now proceed to our last task in this note and that is to point out that if we discard the "representative artist and engineer" idea and concentrate instead on the entire creative class population then the inefficient equilibrium described in sections 2.2 and 2.3 can be converted into an efficient equilibrium.
An efficient equilibrium
From an intuitive standpoint, to convert the inefficient equilibrium of section 2.2 into an efficient one, we need to eliminate the power to influence policy possessed by the two large actors discussed in section 2.3. One way to do this is to focus not just on the two representative creative class members but instead on the entire population of the creative class in our aggregate economy.
5
See Krugman et al. (2015, pp. 215) for additional details on this point.
Let us account for the point that we are now dealing with the entire creative class population by supposing that this entire population can be described by a continuum of creative class members, each of whom is a small actor relative to the aggregate economy. Here, small means that each member of the entire creative class population is unable to control either prices or policies in either of the two cities with his or her own actions.
In this "continuum scenario," both cities levy 100 percent taxes on labor income. If they do not do this then the preference and the LPG production functions---see equations (1) and (2)---together tell us that the welfare of all the creative class members in the aggregate economy can be increased. Now, for the time being, let us focus on the case in which the creative class populations in the two cities are unequal. Then, it should be clear to the reader that the larger city will provide more of the LPG. When this happens, because the welfare of members of the creative class is increasing in the amount of the LPG that is provided, all creative class members will want to reside in the larger city.
The discussion in the preceding paragraph tells us that in the model that we are analyzing, there are two possible types of equilibria. In the first or type I equilibrium, the entire creative class population is equally divided between the two cities under study. In the second or type II equilibrium, the entire creative class population is located in a single city. In addition, the reader should note that the total number of possible equilibria is three. Specifically, there is only one possible type I equilibrium and there are two possible type II equilibria (entire creative class population resides in either city 1 or in city 2).
Observe that what we have called a type I equilibrium in the previous paragraph is, in fact, the equilibrium studied in section 2.2. That said, given unequal creative class populations in the two cities, the natural incentive to migrate or the natural adjustment process in our model is such that the creative class population will always choose to live in the city in which its welfare is highest. This means that the type I equilibrium is fundamentally unstable.
In contrast to the above instability, unless our initial condition is one in which the creative class population is equally divided between the two cities, what we have called a type II equilibrium will be reached from any initial point and, moreover, this kind of equilibrium is
efficient. An implication of this discussion is that the equilibrium studied in section 2.2 does not describe an equilibrium outcome when the individual creative class members are small relative to the aggregate economy. In addition, the section 2.2 equilibrium is not representative of what actually occurs in our model when the entire creative class population is modeled and one recognizes that in a continuum, each member is small and therefore has no influence over either prices or policies with his or her own actions. This concludes our discussion of the inefficient equilibrium case when cities use a LPG to attract the creative class to their city.
Conclusions
In this note, we continued a line of inquiry begun by Batabyal and Beladi (2019) who studied a model of competition between two cities that used a LPG to attract members of the creative class. Specifically, we examined three consequences of the use of a "representative artist and engineer" modeling strategy by Batabyal and Beladi (2019) . First, we showed that the use of such a strategy can lead one to focus on an inefficient equilibrium in the aggregate economy.
Second, we pointed out that in this inefficient equilibrium, the beliefs of the representative artist and the engineer were inconsistent. Finally, we demonstrated that if we departed from the "representative artist and engineer" construct and focused instead on the entire creative class population which we modeled as a continuum, then the inefficient equilibrium could be turned into an efficient equilibrium.
The analysis conducted in this note can be extended in a number of different directions. In what follows, we suggest two possible extensions. First, unlike the scenario studied in section 2.2, it would be useful to analyze the case where the representative artist and the representative engineer do place a value on their labor supply. Second, it would also be interesting to examine the inefficiency/efficiency of the equilibrium that we studied in this note in a setting in which cities are able to attract and retain members of the creative class with policy instruments in addition to
LPGs. Studies that analyze these features of the underlying problem will provide additional insights into the inefficiency and the efficiency of equilibria in models of interactions between creative class members and cities.
